Cyclosporin A inhibits long-term activation of Na+,K+ pump in phytohemagglutinin-stimulated human lymphocytes.
The effect of the immunosuppressive drug cyclosporin A (CsA) on the K (Rb) influx, intracellular K and Na contents, and on the major parameters of lymphocyte activation have been investigated in human peripheral blood lymphocytes activated by phytohemagglutinin (PHA). CsA suppressed protein, RNA, DNA syntheses and cell proliferation by 49.8 +/- 4.3, 67.6 +/- 10.1, 60.4 +/- 5.3 and 60.0 +/- 5.1%, respectively (n = 10) within 48 h. It also inhibited the late long-term Na+,K+ pump activation, as determined from the ouabain-sensitive Rb uptake, and prevented the increase in the intracellular K content at the late stages of G0/G1/S progression. Cyclosporin A did not affect the early transient pump activation, the dynamics, of ouabain-resistant influxes and the intracellular Na content in PHA-activated lymphocytes. When added 1 h after PHA, CsA neither affected the activation of the pump-mediated Rb influxes nor the increase in the intracellular K content. It is concluded that in activated human lymphocytes, the long-term activation of Na+,K+ pump associated with the mitogen-induced blast transformation, as well as the late increase in K content depend on the T-cell growth factor interleukin-2.